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ABSTRACT 

PURPOSE: To obtain the highly sensitive, high-performance, small and light 
device capable of simultaneously measuring three textures of sharpness of a 
coating surface. 

CONSTITUTION: Within a casing 11 of a measuring head 25, a light source 2, 
a piece of frosted glass 3, a stripe grating 4, a mirror 10 and a convex 
lens 5 in order on a light-projecting side, and a CCD camera 6 on a 
light-reception side are respectively arranged on the basis of an optical 
axis. A diaphragm 8 within the camera 6 is stopped to the limit of 
diffraction. An opening 12 is closed off with a piece of transparent glass 
15, and four free legs 16 are installed in the head 25. 
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E»*©a*i«r*M Lxm^mnmemzmfcTzmm 

*©lHlJfR#jfi»*-C»6Jifctt9 SrSt?****** 
S i i: £*SgSr i 1" 5 ^SEEttttSiJ^B., 
[sS*^2] ^ H^^/^-Vfc&lgBteflaitU*© 
KW)t©a.*i£#l8iJ LTtt«H©#«fett«:HJ£-*-3&S 
ffittttM£S6fiK:*5V*T. 

[fll**3] *h7^7V^->£t$EBl;:J!S!ltL*© 

yX, 3tOlHltffll#jfi»*-C«6^fciK , 5*5J:U { CCD 
SHEW P KttBMi«>a9!C*lk DftW. 

[0 0 0 1 i 
[0 0 0 21 

[*£*©&#?] an««>#9 , ^-««)WKBott 

ttff*#*PGDW-i:i»«Jx*«*»«:»#rA/-eK8 
E©»!iH4 (^gS©DD£i©mS) «rff«L"CVVfc. 

[ooo3] tr-e, ftlt90ffM£*£ftttKMfrt-- 
©satftcDSUxs-iiiBij LTMBfl5«>«sM4*aijei-s# 

ffMH1-Si^$ tWC*>9, &&E l ©If 
iXCD*>7 3 lft6ie>WSMlJ:©^ h7 

[0 0 0 4] -»(cjWj£©*9«S:±(fSlcttiaSS:±lf 
5fc«fcv\J*, H8fc*t*Woi^, *©$£ (UK 



OBia*fcl4WHBltCCD*^?3 1 t©S§lffib 
Srg< te>Jie«-tltf*6*V\ HRLhtt, &#©SS5tb 
^<«iCCD*>73 l-CtS>*.*<fc*/h*<* 

L^L, «S!SSr±»fSfc*(cffil8la*fi<1- 

[0005] «jfi N »B©/hlMk*ia5fc«), 

H 9 iO^-t <fc 5 h ?W 7*** 4 & ttgfi 1 t ©rfltc 
(ai^yX5Srg2BLr^ h7V 7"*&^4£&£Eia»e> 

*vO>£ <,Mz-ti¥ffflW6 3-1 8 2 1 0#2r«fc 
BP.) . i©J;5fc* h7^7°&^-4i^gEi t©M(c 
ifbu^X5^iEg-t-5rticJ;t). 3t^Wlc^.-c^©!g 

*#£©»!•£•) «»ifli±r5©-C*l!»c^h?-i'7«^4 
fc&gBl torai4r«< t 6>4 <T t» 

[0 0 0 6] r©i543t^-Ctt, fcgElfc 

JS#£;ft.5tt(;:tfe>^*>5i:CCD;M7 3 IXbbx. 

x, trbtote^xm mmtimmtitm.) atzzttf 
&mxt>z„ z<o£?titt<btot£^ytm&ftziz#><»- 

Jj&bLX, ^Jfett, MxtfEll OJd^-f J;5Jw, TfeM 
3 0£E#tg£3 0 a ©*£KBifc3 0 b &B^"CWr3t 
*4r*i-4J:5lJ:Lfc^jKy hS©3tiSi: LTSfig U 
Z<D%M3 0bxY-7'C7&?4 b<nmzg><<Djj\i>}\z. 
7Jtf*Srid:*^*tf «tt**3 2 

7^) srEBu-ci^fc. 

[0 0 0 7] * LT«±<Oj;543t^tt, 
«H 9 iC^-f-J; 5 (C7fc©£tiAP t LT©§8 P 3 3 £ fco 

*5^rtt, SI85©fflS{i^BSrESife^ffill3»j5!fe$-ft 
fc^teT?f?toix5. $ btw, 0iJxtfgl l l ic^-Ti b IC 
BBP-Srto^— >^3 51c*45#^©S3 6Srfi>) 

[0 0 0 8] 

mwt>m&:Lx.ob-rz>®m] l^l^p,, ^©j; 

it^*3iO ! «it©BX?v^-5v^^4BgS!65fc5. 

[0 0 0 9] *i*3t^©EA>baxV<„ 
tt»4=«BOK*, i-*t>t.¥»* (*-ra) > ^ifiS 

tt^SB©5*3it)©>c#$lcMiSL-CV>5 (Jpf&JSl* 
lmm^±, ^<Si40. 2~lnm, 3feiR«ltO. 2ma&. 
T) o ^*©|g®©7t^-CI4r^e>=«^ 
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-Ctt*S#M8* («jKfr£i*i-fctt*fra©f&l*^»W 
5 -f z/fc* 4 i: &SB l © 

■ct<cv^»€>-c*>5. -?:©*S3l> ^*o3S@-ei±, S3t 

LfcHt^h 7f 4 i:M£E 1 fc»J* £Mftffi 

J: 5 K1-3A\ fcSVMifcxT* h 
*T-4 ir^B l ©«f Mt«**r^*J** J: 5 fci"6 L 

[0 0 10] ^*©«H©3t^*-ei4«S©lRl± 
lct-S«IS#^*)5. i-**>*>, f|1ii$©J:5iaiK*fi 
* h5>f^*4tr^ffiia»&il<fcl**tfl*f«if 

fc** h?^3%*4fcfcffittfclilfi».}:0i8<fclil. 
Tt>»W*«Ht»6*bi*. SS»±*h?-f 4** 

(0 0 1 1] $i=,fcv 563lEWi6S«?3t^-C*», tffc© 
ftv^*«Sr»Sfc»*«3 0 h?*:?** 4 fc©IH 

tt3ranws*«ra»fc0*t< t<ert*t«ftb"f. £M© 

[0 0 12] *te*3ftOffitrJ!,T*St. ft3fc©£gtt 
SilfllP 3 3*rt> odr-^y ^3 4 rtfcllWE3tt**tr«l 
iWL7t»igSrLrv>sa5, £©«fc5fc*i§Ttt, 
<fc 5 fc»'>* < 1"5 fcftBB P 3 3 d>P>^ 

HZEfilW*© J: 5 £gflt*ffl*ft£B l 
l§-C?Tfo£'5£1#*v\, IfcAiot, &3£Bl#i&B© 
fc»Hq 3 3 *a*T»*fr^»afctt, * 

a*te <t •5»#«r£l7TifeJSB 1 ©ttfcfcSHE-e* 

Sfc, w©J;5«c:^S«:i63SBi*»e> 

[0 0 13] Ull 1 lOi^f <fc 7 &<*#©£ 3 6 SMUX-fc 



t>, >r—\ -y>ifZ 5rtOjt^*roBaB-^£3 6©g£»* 
tv-S©-? (ill l (A) #1$) , ftB©»3£Bl' © 
■e#<cv^»fr^*>0 5* (nil (b) . 

[0 0 14] in 9 t^1-^5l5ro»ji«gg-C(4, 

ISP 3 3tf>lb*KS$;4*A!>3£e©ttfB&&<l;£-llr5£ 

HI 2 ir^-T J: o \cffl P 3 3 (iiS^tfy* 3 7S?£®i9 

hk zommox o icb^^sb i -c»ei- 

%>947<»W&\z.\t. xhy'C7/<f->&#yx$im 

[0015] *£9]Fi. J: 5 ft«3Raff©iaUl*K: 

±£■£-5 r $ e>lcjfc3SB*>?>IBL,TSI^1-5 

[0 0 16] «BWri, *Sdfr*#H«fc!B*«SF 
*vf\ L^fc^B^ffiB-CfeotfcSJ^I-Srt^-c 
§ 5/hK«*©MiSBtt^jll3£»IISr««-t-5 £ ££r@ 

[0 0 17] 

©E»*©ajt**a uTtt*B<o»wt*w«i-s» 

«Btttt»^SS«C*sv^T, *©lirarlBJKfi»*-ette> 
[0 0 18] Sfc, ^ ^/^-VSrS 

[0 0 19] ^. h7^ -f*9—-y* 

ttgBcffiiat L^co5#t3t©atv^a®j lt^b<d» 

o-5r—»-^[*9l^ «7tffl!ll-7t^ 

©Elfrl«*ifi«*-Ctte>iifc»9S8J:t5CCD*f-«:W 
tc*^*t7ttt«rS!Pt L-CiBJiJ-fS k k fcJC, MIS SB 

\c z ti&mm&t* t>m lx± v y- ■< v {f-t 5 tzn><Dwm 
■smx-t>*om®&&<n i sssr«i *> mix* z>zk*m 

[0 0 2 0] 
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mt&omvhZo ft*, Hltt#*HfcJ:ajft¥3R 

**H-««ia-e*>a. *»«-ett, m 8 ttjtoiHi«fi» 

±5KftO, fl»IMW#*«»fc*#<fta. ft*, 

[0 0 2 1 ] Bl©***fc*5^T, **2*»fe©3fttt 

*LT* h?>f:7**4*iEBUfctf& 

SBlKUH4f£ft« *OR»*ttft3t^vX7T*3ltS 

aufc*«rt^CCD»^9K:i:b*.b*i'ClS«**i 
5o ft*, $*1/>X7, 8*<fctfCCDifi*9l* 

[0022] «9 8fc±oT±E<&J;5fc« 

*>6 3ttr>'hd$'&3rttcft9, §*i/vX7M 
7^ 4 t fi^S l <opW5r ic b Sr**>** - 1 #T* 

<rt*s-et, 7 h?>r:m*4*»3SBi 

bfc±rf6ri:*-C#6J:3K:ft*. S&fc, 89 81* 

^SitSw<!:«ft<ft5o rtiia^M^Il^ 
[0 0 2 3] *fc, 44£IMttfrh&ftft&A^Brt 

[0 0 2 4] SfefC, ^r-W^IClfcOft 
J&9 8fcJ:oT^a*©*»*K±**tSO-C*»*fc© 

»**pr«T?*a. *fe* ft»fcfta^-w^<0i»n 



Of, «»Jc:<ta3fi«otttBffiT«:WC^t^^#a. 

[0 0 2 5] 

[Jtttfl] EXT, *^^^-ll^£^J^gI®{cS^v^rf¥ 
ftJcRW1-a 0 H2tt*»Wl!:j:aa«Btt3RafiKIB 
o-«S:^-J-fl|3tH-e, HIS (A) tt£fc:*©rt*ffllSi 
Sr^-fjEBEk nH (B) tt*(0jicE0-C*ao ft*, 

hi t*ao«»ic«:nc«p»«:ftu-cv^a. 

[0 0 2 6] n OWKBttttMStt* 2 5 tt/M!«**> 
fta^P 1 2£t>o>$r-i ^v^i lfrflMtr^a, 

8 * «fc tfC C D3S 9 ^«BJC*ti-PiX*»*S» tu 
B5liR*lS*LTV^a. 3t»2^ny^«a2 a tSit 
^2b-C1f^$ix, £fc* b5>r:7T&*4ttfl;itf* h 
9-r^#-^B3W*ixfc*9^*Ed»bfto'rv^ap 

Bit $ *X*OKtt*#**«i«) CCD*^76iaoT 

»ife$^a«t 5Jcftorv^a e ft*, ccD^y76-c 

»fc$;h,fc£#t* h7^^-^I^e^i?-i 3 

0>HEi££^ $ tL 6 t t t> {CftBfl 
Tlli^LftV^^^SiI^LiaSt-5^^^^ 
(Cffl^^tiaJ: 9l-ftoTV^o f^l 1 

coHPi 2ttaWSfcaSW*5^l 5-e«BBS*i, * 
fc>!r~»^l l©j£BI-r±*Jx**l«Ba«£-C*«# 

[0 0 2 7] «B&«±£> J; b ft«5gSr to*»J3t^y K 

*1\ «BE^yK2 5«)*****&BW1-ai:, #3S 

*oiai*fis#5fi«*-c«e)nfea[ao. 2-0. 3 

fttf>g}fcu^X7 i:CCDi^9 i0>IWfc:E«S:h/O> 

r, tt«ASff»taiRHtftaa*L<4^***s+^"c 
t>tt«t ur»w^t e>x.art*s-e#a«fc5(cfto, 

t?W«I«i:^t</^o *LT^©ttiJ8^ 
±a*^#«B«<D«attf||*tcJ:oT, *5*offiil*s 

9 *oj»j£IEUI«:3E*.fc 9-r5Cirft<^ 
h7-T^»^4 t^B l co^ic^v hfc^fritar 

^^•cta<t5tcfta e ^®ico5^9o 

*/h^»j4:ra»iW4^=K« ^«f^, 
SrPJ^^«a<»J3£i-art^-e#aJ:5^ft 

rtt?, s*«3fi-ra*s, «£<0£fe&aiRj±*J:tf« 
*©ii*#Rrifi»cft9 , *fcjnne^y K2 5 st^ssbi 

^b«L-C©#«*«)«l**^niBK:fta. ft*\ tf^* 
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-^8 <Dm&&®ftm?mTiz^ts < 1-5 iis$rm*fc 

[0 0 2 8] ftlc»)t«©3t**K:o^-CRW+«. r 

art # pTIBfcfc 9 . $££±lf oo£fi 2 5 fc/hSfl: 
5 fcfto-CWS. lffl»©J;5£8!> 8 

K*oTiFWHiaEJWi»"C*t< ^Vh^ifrK-Ct) 

4 ©tfiCSfcaSS C««rft«AIBKtttflfCJL*.ftv^ 

[0 0 2 9] #Hlfctref4, Jt!l2lCOV^T, U 

3IC^1-J;5I^ ^*W^&i:ito-C/Nny>-m«2 a 
£EltflUb©£j&J:0fc;£ ; Fi6<l::fiKU ft^o 
fcA/**Lfc«£#ai^ffl©3l^fc«jSL-C^3. r 

ro**a*»2 0K3W!ttfctjLtf4 0° fil 
±-Cfc>5. *#s/hS©t>© (E^O-IO" ) Kit 

[0 0 3 0] 3ttf6«r*JH**Sfc»©iNt»«3H:. 
ify h#?*«Mr«tffl-r$. r ©¥&»*£ 3 tt. B3K 

^-t.t5K, jyg 2 a>e> ©#©£*£ cro^MtciaM-f 

3i, mtt&xm* 5%. ¥J£|5:S-C«J8 5% (tfcld 

*»«) -e*>5. ^©<fc5Ki, ^tratt&ffcEiJ&ft 

Tti£5t?<fc 9 'h£ ftgfi©3feSI 2 -?H£K:£B ft R 5 $ * 

19. ft&&^«L-ootfe>©ftV\)t&* h^TTfc^M 
[0 0 3 1] mczomfe^-? K2 5©«?iiK:o^-tlfc 

bbp 1 2\z. : &w%y* 1 5*5ii?)f+itejH, aas^yK 
2 5 gftasffiSMSittc/io-o^o miao. 



fc^y K2 Sttfiifil 6K±0KBaSia»bWifctt 
aic^»$ti5fc». B4t:i;j*f J;5fc#?*Eri»e>© 
Sttitl4CCD*p<9 6(CAltL.^^„ *©fc*. In 

i2*awxf9^i5t?*v^ta^«:^rffi-e*>s. r 
©<&. i£if5i6»®iicgytt$*ra!i)ti-5^i'7'©^tt 

SfcifelcMS L< ftv>#7*®-e©£#tf*ft< 

[0 0 3 2] SO^S' K2 5©HESlC(4E*©i 

fiSl 6^5fl!5f , tCtt)H"CV'>5o r©£tfej£l 6©-0!l 
£rB5l^1\ r©S*J£16»4. a 
y|- 1 7 ©&B £&©*•< -^^©JeSte-?, LA»tlWB 
dStffel 8rt«©#ilSSffi©fl!3gS:tor^5 0 £«SP 
1 7 £1*7 i/v H 9 9 fttt 5>ivT*3 <9 , mfeftflC 

1 8ttfi|Jfr^s/ K2 5 1 ©±tcgv^tt-cttas 
*-f. K2 5©S*J:0*#**^aot>ofci:#, 
•f ftfcibif Lfc i # |r«tf J; 5 ft »*bJ£ft**r LTV> 

5o r©±5t::£a>ii 6ttJl^fcasi^®££©;*'r'<>'^ 
^t■e ua^p^^Jf -r t »gtf £ £© t ©-efc 5 fc 
mmm 1 &&mxbixt>&ft<z>m tmu<o&z 
zm^mft-tsz t «d«t t> 1 *>&©£»**•# 
icccD^/p'^e-ct e^sri:^-c^5„ ftfe. r© 
<t 5 lijs 1 6 fctaws r t -eateicK* l^s* k 2 5 

»Sl*»e>IBrtri:*ST?t5iS, 8(r34©J:5fiCCD* 
^7 6rt©gf9 8ttlHl5f|!S#Sftt*«lc/hSv^©-e. 
PBn 1 2*»e>©«-a*tt»9 8»ci!9(Jt/u^ii»f$ 

^sutc «t 5^#«ft < ft 9 . Lfc^o raa^y 

K 2 5 zm&m 1 «>&tt LT«)t-*- 5 £ t ds "Ttetcft 
5. 

[0 0 3 3] $ fete, *SU6t»J-C(4. HflWW y 
SS2 OiC^^-r-NSS^ffi^^nr^O. -9t«?W 

*^76, *=#-i 3*©rtfasa»'^©«i«M6*» 

ICfto•CV^5, 

[0 0 3 4] ft*5, #»WKJ:ixtf» fJ^©<fc5!i. 

C-Ct^5J:5k:4*fc», ttKB 1 ©tt«Kl& Cr« 
S«r^Jci-5rt!j5^ti^ft5. -fftto*?. giJ9ttt« 
Sr±if 5 fcfc-JSCJS&ttft 9 ^ < A# < SSlJt-f 5 ^. 

-&) (ill. Bl ZK7f1-£o\z.CCT>% *7 QXkbiL 
<btiZ>* b?'(7m**:Z<1Ltixm<Dxhy'(7)£5 
UKoo^Tt*t\ HtfeilW^^ft-CBjilcft 5* 
S-as&S. •tr.-C, 86Slffil©|!flfiilcftSt^!65#V^ 
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fior»»3*3*J:5fc1-5rfc, ftu-^X 

uy Xoffl UAixt- X 9 MMVm&® 9 &x 5 S 

r, **j*»*s*v^i#iift^ h7>f^4^i/y 
X 5 < ic&a $ * fo 5 v > tttttt a ^ >- X £ ffl 

h 9^ 4 £G U>-X 5 ^P>iS ?*>5*fRl^»»S 

ffi 1 ©ttttlc^ IS-CS ttttJc«£B«£fTV ^5 5 J: b K 

[0 0 3 5] znmfe^y K2 sfcffl^rSMS 

W&*<Dmmxhz 0 r;:r, ^(oK^Yy^-f 
yamfe^y K2 5Mtt^r^<5^-* — i 30 

*£*ifcEBr*0, m^coHoO^fflfi, PGD«j65 
tt*oPGDH-«a^«tt-C¥JWS *r*1-fc 

[0 0 3 6] rtf><fc5K, *3llS«^<tixtf, CCD* 
^ 7 6 •? 8 Sr3feOlElSfR»i5ff *"CjRo-Ctt^*81l 

te^ 4 t KISS 1 Office tf ^ h Sr^fc-frS r t ^-ef 
5, Uc^ot, B3fiBl<&5fc!?<0*:/J\ o£9»Sfc 

[0 0 3 7] Sfc, ±1BOj:5fc»^ 

a*ffi»cEBi-*t«^ h5^7W3F-4*i&3fiBia>e> 

10 0 3 8] Sole, ^SOfeM-CJi, ±I2<£>J;5lci&i9 
8 ds*©IsISf RHL5fi«* -ett h tiX ^ * tz t K 

Ubtfo r, Bllg^y K2 5 fcJSl 6 «r» 
13 Wit, B*Bl^fe«LT*£rs^ttf«rfBIJ:4 

[0 0 3 9] ±E<7)J: 5l^jR9 8JcJ:9tt^#ai 



KBBl^Dafi<DS*«cje:i:*:«a««tfT5Ct 

^aKLfc8*ai^tti5iUVX5fclpjtrHiLAili 
&<Dm& l^X&Ktt 8 4 if UT«« t«i 5 8 J: 5 
KU ^A/4SJxfc»SSB-et>, ifcTbftBKB-Cfe 
®«4rKS5 Lr H C J: 5 £ & ansriBtcft*. 

[0 0 4 0] Sfc, **llt««c:J:titf, *tp6«r»i«i- 

h 9 ^ 4 tcKtft $ ft£ Ojfe*©JfeM*'> 

[0 0 4 1 ] $ <bK, **16«"Ctt, 3tSS2 «fc*SlM 
Lfcfcfc, »KBl^ftBO»&Jc:«»BO«o*** 
«APL, ftBl-*fb"CJ:0 3cSLfcW5*«:?t»-r6^ 

[0042] *tz, ^mmmx\t, *r-*s^yii<om 

P 1 2\cmWtf7* 1 5S:5l!Jf+»trjB3t^y K2 5* 
[0 0 4 3] £<bK N **16«rW:, K2 5(d 

use rt«« s *m i 6 *) mitw, mm® 1 

r <b ic <t o r fi^B 1 b ^)Slt*^5tll{c C C D * ^ 
[0 0 4 4] *«B«"e», S9^yK2 5lC^ 

Ltc<DX\ 7taS2^CCD*^ 9 6> ^-13?W 

[0045] ^etr. «±oj:5ic«« 
K2 5ttffi*r/hS«*rfc5^», ¥ 

r#s 0 

[0 0 4 6] 

oEWf n^ifi^* -ett bnfctt 9 ofttEic X o r 
««dStfe«>r**<4S 0 tofc»*9#©ttB*4f 
rr*>55 ttryh^jrticft*. ufctfor, ^ 
h 9 ^ t a»B^W*^ tr y h Sr^fc-frS 
■C#«J:5fcftO, BSSBo5iaO©*/h*rlRl«flcHS 
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■f«r»3Sffi*»e>*«ttK*IKi£Jl±fcI»tri:*«-e#a 
J:9K*0. «** 3 6 fc±rfS£fc $ 
fclc, «*«:B»1-5££t>»rffiK:fca. 
[0 0 4 7] *B«fc.fc*Uf. ttOKiO^a* 

6. 

[0 0 4 8] Sfefc. #BBfc.fc*Ki. ¥tt»««o«ffl 
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